Abstract. In recent years, power grid assessments are more and more important with the continuous development of distribution network. Although much research has been done about evaluation method of medium voltage distribution network, it is hard to establish a united evaluation system of distribution network and the corresponding evaluation algorithm. Fuzzy comprehensive evaluation method has been used in this paper to assess the distribution network. Establishment of comprehensive evaluation matrix and fuzzy comprehensive evaluation can be done on the basis of established factors sets, evaluation sets, and weight sets. The evaluation score of each partition is obtained by single-value processing the result vector, as well as the analysis of regional distribution network running state rank and the influence factors in the region running state. Finally, the feasibility of this process is validated by assessing a regional distribution network.
Introduction
At present, the commonly used evaluation methods include expert analysis, analytic hierarchy process, ideal point method, support vector machine multi classifier, Bias classifier method, utility criterion method, risk assessment method and so on. These methods are both the combination of quantitative and qualitative. The expert analysis method is widely accepted because it's simple and easy to explain. But with strong subjectivity, and it can not make the results more scientific and objectively reflect the characteristics of the system.
The traditional evaluation method has the problem of weight determination. On the one hand, most of these evaluation methods are based on the experience of the experts, with a greater subjective randomness. On the other hand, these methods are very complex and difficult to solve in the calculation and weight calculation. The results that project evaluation obtained are becoming more and more significant with the development and general application of neural network technology. Still, there are several shortcomings when applying the neural network technology: firstly, it is difficult to determine the network structure. What's more, the model generalization is poor. And the quantity and quality of the sample have certain requirements.
According to the statistical results of the widely used evaluation method recently, support vector machine multi classifier method and the Bias classification method is more common. Several common evaluation methods will be introduced in the following paper.
Selection of evaluation method
In this section, several common evaluation methods will be introduced as well as comparison with each other, and a suitable evaluation method for the distribution network will be chose then.
Support vector machine method. Support vector machine (Vector Machine Support) [1, 2] , which was proposed by Vapnik in 1995, is a machine learning method based on statistical learning theory that has relatively good performance indicators. Generally speaking, the support vector machine (SVM) projects the original space to a high dimensional space through the nonlinear transform of the inner product function, and solves the optimal classification face of the space (generalized). Support vector machine model is shown in figure 1 .
SVM has an important theoretical basis and generalization performance for small sample data.
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Bias network method. The Bias network [3, 4] is proposed by Pearl in 1986, which is a simple and effective new uncertain knowledge representation model based on probability calculation. Bias (Network Bayesian), also known as Networks Belief (Networks Probabilistic), is an extension of the Bayes method, which provides a natural way to express the causal relationship, and it can be used as a graphical model representing multi variable joint probability and as well as to find the potential relationship between the data.
In practical engineering, there are many factors that are not deterministic. These factors have two aspects: one is randomness, the two is fuzziness [5] . For this kind of things with uncertainty and ambiguity, a special theory method is supposed to be applied, that is the fuzzy mathematics method.
Fuzzy evaluation method. In order to solve the uncertainty problems of complex systems, an effective tool---fuzzy set theory is proposed by L.A.Zadch [6] [7] .
According to the evaluation index of the evaluation object, the steps of the fuzzy comprehensive evaluation method for the comprehensive evaluation of the state level are shown as following: 1) Determine the object of the evaluation X ； 2) Set up factor set U . It is supposed that the number of effect factor is n , (namely evaluation index system) ， which are 
means fuzzy operators, and using different operators will get different results. Here are some of the commonly used operators:
The fourth operator is adopted in this paper, because of the weighting function can take the weight of each index into account and will not give up any indicator that may affect the results. 7) Single valued comprehensive evaluation result vector Finally, the fuzzy comprehensive evaluation result that we got is a fuzzy vector. It is supposed to be converted into a percentage of percentile. So the uniformization processing with comprehensive evaluation results of fuzzy vector is needed, that is we need to give each grade a score and then we find the weighted average of the results in fuzzy evaluation result B and the corresponding grade score to calculate the final score. Set 
Steps of distribution network state evaluation
According to the above sections, it can be summarized that the steps of the distribution network state evaluation includes the distribution network partition [8] [9] [10] , the selection of the state variables, the establishment of the weight, the establishment of the running state level. And the detailed flow chart is shown in Figure 2 . The distribution network can be partitioned in accordance with the two levels of the way to partition. According to the geographical conditions and administrative system, the distribution network can be divided into several regions. The division of the second level is carried out based on the division of the first level. In this paper, the effect of each component failure in the same region is the same as that of this region and the other region and according to the two partition principle and the partition algorithm of the adjacency matrix, the method of distribution network partition is given.
Definition of adjacency matrix [11] : re is a connection between the branch i-j but no switch
The selection of state assessment of distribution network Based on the evaluation of the status of the electrical equipment in the distribution network, it is time to study the evaluation method of the overall operating state of the distribution network. After taking into account the factors of the environment, weather conditions, operating modes, load changes, the operating state of the electric equipment in the distribution network and so on, we analyze the influence of these factors on the overall operating state of the distribution network and the extent of the impact. Then, 5 rational distribution network state variables are given: distribution network connection mode, load level, electrical equipment operation status, weather factors and other factors.
The establishment of state evaluation weight of distribution network Extension analytic hierarchy process is used to divide the state evaluation index system of distribution network into two levels. According to the weight of the questionnaire [12] , an important degree of interval is given by 6 experts or technical personnel which is obtained by comparison of any two of the indicators in each layer. Then the extension interval number judgement matrix is got. 
Case analysis
In order to verify the partition algorithm and the evaluation method of the distribution network, in this section, the distribution network in a certain area is analyzed as an example.
Firstly, primary partition of the whole distribution network is done at beginning. The distribution network will be divided into several regions according to the geographical conditions. In this paper, the main consideration for division is electrical connection. Double power hand in hand and take account of the geographical conditions, then divide them into several first class regionals. Select one of the regions to carry out the secondary regional division and evaluation.
Secondly, secondary regional division and assessment will be done which selected from primary partition.
Take I region as an example to analyze concretely: the wiring way used in network is the power of the hand in hand. In August, the average load level is 73.5( ) MW , the weather level is normal, the geographical factors are the plain areas, the human factors have no accident.
The final evaluation score after the single value of the evaluation result of the fuzzy vector is obtained at last. We can analyze the operation status of the regional distribution network through the score of each partition, and get the weaker link in China. At the same time, we can find out the influence factors of regional evaluation scores on the region, and the analysis results can be used as the basis for decision makers.
The corresponding score and index status of each partition are shown in Table 1 . 
Conclusion
This paper introduces the commonly used evaluation methods as well as the fuzzy comprehensive evaluation method, and the corresponding theory and method of application. We use this method to evaluate the regional distribution network in the power supply bureau of a certain district, and get the corresponding score and state level. What's more, the final result is consistent with the actual. It not only shows the feasibility of these evaluation methods, but also provides the basis for the decision making.
